This study develops a conceptual system optimization model of adoption of a new infrastructure technology with multiple resource sites and multiple demand sites. With the model, this paper analyzes how the adoption of a new infrastructure technology is influenced by heterogeneous distances between different resource-demand pairs, technological spillover among different resource-demand pairs, different demand dynamics, and different technological learning rates. The main findings of the study are: from the perspective of system optimization, (1) heterogeneous distances among different resource-demand pairs will result in different adoption time of a new infrastructure; (2) technological spillover among different resource-demand pairs will accelerate the adoption of a new infrastructure; (3) it is hard to say that higher demand will pull faster adoption of a new infrastructure, and the optimal time of adopting of a new infrastructure is very sensitive to its technological learning rate.
Introduction
Adoption of new technologies is recognized as an important driver of economic growth and competitive advantage (e.g., Kuan et. al 2015) .
Researchers have developed various technology adoption models, such as the technology adoption life cycle model (Rogers 1962) , the Bass diffusion model (Bass 1969) , the technology acceptance model (TAM) (Bagozzi et Fig. 1 gives an illustration of the model framework. In the model, the economy demands one kind of homogeneous good, for example, electricity.
And the good can be generated with a producing technology from resources. There are multi-resource sites and multi-demand sites in the system. The left side of Fig. 1 Table 1 introduces the meaning of symbols which will be used to describe the model.
Model formulations
The objective of the model is to minimize the total cost of the system while satisfying dynamic demand from a long term perspective.
Eq. (1) 
where β is a constant coefficient, and 
The second set includes balance constraints.
Eq. (9) indicates that the maximum input of T1 is less than or equal to the output of T3. Eq. (10) denotes that the maximum input of T4 is less than or equal to the output of T2.
The third set represents capacity constraints.
Eq. (11) denotes that the production of each technology cannot go beyond its total installed capacity at each decision interval. Eq. (19), respectively. As shown in Fig. 3, with   D1 , the demand at each demand site grows very slowly at the beginning, and then it grows faster; with D2, the demand grows slowly at the beginning, then it grows faster, and then it grows slowly again; with D3, the demand grows very fast at the beginning, then the growth rate starts to decrease, and finally the demand starts to decrease.
D1:
D2: Parameter values as well as efficiency and demand dynamics in the baseline simulation are presented in Table 2 . Initial total installed capacity (kilowatt) ( 
Simulations and analysis

Adoption of the new infrastructure with a baseline simulation
Adoption of the new infrastructure with different technological spillover rate
In the baseline simulation, the technological spillover rate ( θ ) is assumed to be 1, which means the experience gained in one resource-demand pair can be spilled over to years late than that with E1. In a summary, for the earlier adoption of the new infrastructure, E2  E1  E3, this is because with E2, the efficiency is always higher than that with E1 and E3 for any given distance, and with E1, it is higher than that with E3, as shown in Fig. 2 .
With any of the efficiency dynamics, the new infrastructure intends to be adopted with resource-demand pairs with short distances firstly, and then those with the longer distances. This is because with any of the efficiency dynamics, the longer the distance, the lower the new infrastructure's efficiency is and thus the more uneconomic it is. 
